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PSSM DDD: 


Degreasing after Drawing 


The removal of drawing pastes and pressing oils is 
not usually an easy degreasing operation, due to the 
tenacious nature of these compounds. With SOLVEX, 
however, the operation can be done quickly and 
without holding up production. Simple immersion for 
7 to 12 minutes in the SOLVEX bath, followed by a 
quick rinse in hot water is all that is required. 


SOLVEX requires no elaborate equipment, is non- 
inflammable, non-toxic and can be used repeatedly 
without losing its efficiency. Write for details. 


N.B. Not suitable for paste media containing mineral 
fillers used in deep press work. 


Solvex 


REGISTERED TRADE MARK 


FLETCHER MILLER LTD., HYDE, Near MANCHESTER, ENGLAND 


On Air Ministry, Admiralty and War Office Lists. Full inspection to A.I.D. requirements 





Distributors in Northern Ireland : 
BELL’S ASBESTOS and ENGINEERING LIMITED, 21, Ormeau Road, Belfast. 
Telephone: Belfast 21068 
Distributors in Eire: 
A. H. MASSER LIMITED, Annesley Works, East Wall Road, Dublin, 
Telephone: Dublin 76118. 
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Tool Tips are in regular use 


D = cutting Steel, Cast-iron, Non- 
C ARBI ferrous Metals and Plastics ; 


and for Coal and Stone Drill 


TO OL T | DS Bits ““Wardite” Grade “FR” 
: has been found very successful 


“Wardite” Tips and Tipped Tools are scientifically produced in 
a number of grades which adequately cover a wide range of 
applications. The selection of the correct grade Is dependent on a 
number of factors with which WARDS’ technical staff are thoroughly 
familiar. Their experience is available at call to help you with 
your machining problems . Write for preliminary data today. 


THO? W. WARD LTD 


ALBION WORKS ° SHEFFIELD 
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‘FEED AND RAPID TRAVERSE TO ALL MOVEMENTS 
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a FRONT ‘OF KNEE 





J.PARKINSON & SON 


SHIPLEY YORKSHIRE 








Journal of the Institution of Production Engineers 











JOHNSTONE GLASGOW 














y 


Ii 


| 


| 


r 
<} 
8 










Journal of the Institution of Production Engineers 





The angle of embrace or arc of contact may be 
determined by many contributory factors but in 
the engineering sense the term of course refers to 
the friendly converging relationship of a Driving 
Belt to a Pulley. : 
Which brings us to the salient point: of all driving 
belts those of Hendrys’ Laminated Construction 
are the ideal because Hendrys’ process converts 
Leather, the perfect material, into the perfect drive. 
Let us send you fuller particulars of Hendrys’ 
LAMINATED Leather Belting. 


HENDRYS’ 
LAMINATED 


BELTING 


JAMES HENDRY LTD. 
252, Main Street, Bridgeton, Glasgow. 






LONDON: Kingsway House, Kingsway, W.C.2. 


BIRMINGHAM: Abbey House, 63, Hockley Hill, 
Birmingham, 18. : 


MANCHESTER and JOHANNESBURG. 





















































SNOW & CO., LTD., SHEFFIELD 


ABBEY HOUSE, WESTMINSTER, S.W.1 


LONDON OFFICE : 
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High Speed VERTICAL 
SURFACE GRINDER 


The Type “‘ V”’ Surface Grinders 
are definitely designed for high 
output on series production. 

Centralised controls for rapid 
handling. Table speeds infinitely 
variable through hydraulic gear 
with patent vernier control for 
finishing speeds. 

Capacity: 24.in. long by 8 in. 
wide by 8 in. high. 

Write for further particulars of 
this or larger machines. 





BIRMINGHAM HOUSE: DAIMLER HOUSE, PARADISE STREET 
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PRESS TOOLS. 
LARGE oR SMALL 





We are SPECIALISTS in the 
DESIGN and MANUFACTURE 
of SIMPLE, COMPOUND, SUB- 
PRESS, and FOLLOW-ON TOOLS 





ARNOTT & HARRISON LTD. 


(Member of the Gauge & Tool Makers Association) 
22, Hythe Road 
WILLESDEN | 


HARRISON 





ARNOT tb 





Telephone: LADbroke 3484-5-6 
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The MAXIMATIC fully auto- 
matic multi tool lathe offers a 


new standard in high production = 
turning. It is worth investigating. 


MAXICUT wo.s:-r00. trues 


INTERESTING PRODUCTION ESTIMATES ON RECEIPT 
OF BLUE PRINTS OR SAMPLE COMPONENTS 


DRUMMOND-ASQUITH (sates) LIMITED - 
KING EDWARD HOUSE - NEW STREET + BIRMINGHAM 2- 
TELEPMONE MIDLAND 343! JLINES) TELEGRAMS MAXISHAPE BAM - 
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ANOTHER NEWALL PRECISION PRODUCT 


CUT YOUR TOOL COSTS AND 
REDUCE SETTING-UP AND TOOL 
MAINTENANCE TIMES WITH THIS 
RIGID PRECISION TOOL-HEAD... 
ACCURATE ADJUSTMENT 
WHILST RUNNING..... 


MODEL “O"-RANGE OF BORES 
=” to 1;" 
MODEL “1"—RANGE OF BORES 


Wi i” to 12” 
BORING HEADS 


Careful design of the Newall Toolhead has elimin- 
ated complicated or delicate mechanism, leavin: 
nothing to get out of order. Adjustment is effect 
through a sleeve engaging a rack and pinion. So 
E L : simple is the design and so strong the construction 
D that it is a far more rigid tool than any of the old 
style boring heads now on the market. In addition, 
double the amount of throw or offset is provided. 








HES Whilst the tool is rotating there is no internal 
movement of som Mad. imply the shank and body 
turning bearings within the normally 


on 
“Coane md fine | tel are provided. 


"YOUR ENQUIRIES ARE INVITED 





NEWALL ENGINEERING CO., LTD. 









PETERBOROUGH -NORTHANTS 
ts: E. HL JONES (Machine Tools) LTD. Edgware Rd., The Hyde, London, N.W.9 
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‘hemes all the pipes of this organ are 
accurately tuned and all control stops 
properly adjusted, the most accomplished 
Organist cannot make his instrument 
produce harmony. Unless all control documents are accurately 
prepared and all production routine operations properly thought 
out, the most efficient Works Manager cannot make his Factory 

produce a smooth flow of output. 

B & A. “Simplex’’ Mechanised Production Control ensures 


harmonious working of all Shops and Departments and 
guarantees true manufacturing and costing data. 


S| Mate X 


MECHANISED PRODUCTION CONTROL 
SLVCR &€ ANDERSON: 4240 


Head Office: VICTORIA HOUSE, SOUTHAMPTON ROW, W.C.1I 
Telephone : TEMple Bar 0731 Telegrams : Blocander, Wescent, London 
BRANCHES THROUGHOUT THE PROVINCES 
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Testing Time 
Ahead... 


RECONSTRUCTION, as we now know too well, means some- 
thing other than enjoyment of the non-existent fruits of victory. 
The amenities ofa world at well-earned peace are not for us until 
we have replaced the ravages of war with the necessities of life 
and the realities of universal peaceful intent for victors, victims 
and vanquished alike. 

That is speaking collectively . . . For ourselves, we learned much 
and progressed far in the six years of ceaseless toil, urged on by 
dire necessity and peril. We are not resting now. We are still 
pressing on, pressing into the service of those engaged in rebuild- 
ing the body and soul of a whole world the knowledge gained, 
the advancements perfected, the skill and craftsmanship that 


> outmatched the efforts of our enemies. 


Regd. Trade Mark 





Sole Proprietors and Manufacturers : 


“Avo” Electrical 
Testing Instruments 
set a _ standard by 
which other  instru- 
ments are judged 


THE 
UNIVERSAL 
AVOMETER 
THE “AVVO” ALL- 
WAVE OSCILLATOR 


“AVO” VALVE 
TESTER 


“AVO”" TEST BRIDGE 


UNIVERSAL , 
AVOMINOR 


THE D.C. AVOMINOR 

“AVO” LIGHT METER 

“AVVO” EXPOSURE 
METER 


Etc. Ete. 


Catalogues on 
application 


PRECISION ELECTRICAL MEASURING INSTRUMENTS 


The AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT Co. Ltd. 


Winder House, Douglas Street, London, S.W.! 


"Phone: ViCtoria 3404-8 
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MARK 








BIRMINGHAM 6 ENGLANO 








HIGGS large alternating current machines up 
to 600 H.P. are the successful outcome of 
extensive research and experiment in design, 
and are produced individually by a highly 
specialized modern plant. Maximum efficiency 
& and reliability in performance is thus ensured. 


BIRMINGHAM, BRISTOL, DUNDEE, GLASGOW, LONDON, MANCHESTER, NOTTINGHAM 
PETERBOROUGH, SHEFFIELD, BELFAST 
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THE NEW CHAIRMAN OF COUNCIL 


Dr. H. SCHOFIELD 


C.B.E., B.Sc. (Lond.), A.R.C.Sc. (Lond.), 
M.I.Mech.E., M.I P.E 








THE NEW CHAIRMAN OF COUNCIL 
(1946—1947) 











Dr. Herbert Schofield, the new Chairman of Council, will bring to 
this office a personality recognized throughout the country as 
outstanding in many fields. Born in 1883, he passed from an 
engineering apprenticeship in his father’s works at Halifax to enter 
the Royal College of Science as a Whitworth Exhibitioner, a 
Carnegie Engineering Scholar, and a Royal Exhibitioner. 








ert Sac 
/ 


As the outstanding scholar of his year, he gained the first place 
in the first class in Mechanics and Mathematics and Physics, and 
was Prizeman in both Physics and Mechanics. After taking the 
Honours degree of B.Sc. in the University of London, he became a 
Research Demonstrator and obtained the Diploma of the Imperial 
College for original research. Later he was to receive the Ph.D. 














degree of London University for work on the internal combustion 
engine. That his interest in research has never flagged is illustrated 
by the fact that it was at Loughborough College that the Institution 
established its Research Department in January, 1939. 


The years have brought to him an ever-expanding interest in 
engineering in all its branches. Not only is he a member and a 
past member of the Councils of both the Institutions of Mechanical 
and Structural Engineers, an Associate member of the Institutions 
of Civil and Electrical Engineering, but since its inception, he has 
been a vital force in our own Institution and has given distinguished 
service both on its committees and on its Council. 


His service to technical education cannot be adequately stated 
in a few words. History alone will do justice to the debt it owes 
to his foresight and his vision of possibilities all but hidden from his 
contemporaries. Coming to the Principalship of Loughborough 
College from that of Dover in 1915, he established a training centre 
under the Ministry of Munitions and on that slender foundation, by 
dogged determination and superhuman effort, careless of official 
and other impediments, he has built the finest engineering educational 
institution in the country, based on the principle of training on 
production. 


While Loughborough grew, he gave unstintingly to wider fields 
of technical education. Active in the formation of the Association of 
Principals of Technical Institutions and their second President, he 
was to give a still greater service in the Association of Technical 
Institutions, whose Chairman he became after 21 years as Honorary 
Secretary. 


His expert knowledge was to receive further national recognition 
when, in 1933, he was called to Iran to make an extensive tour of the 
country and report on possible developments in its system of 
technical education, and later when he was appointed to serve on 
the Consultative Committee’ of the Board of Education which 
brought out the famous Spens Report. 


Alive to the social implications of industrial and professional life, 
he entered the Rotary movement and quickly rose to the Presidency 
of that body in these islands, and later became the Vice-President 
of the world organization. 


Public recognition of his service during the first world war led to 
the award by His Majesty of the M.B.E., and the C.B.E. bestowed 
upon him in the last Honours List was a fitting appreciation of the 
ever-widening sphere of his efforts and interests. 
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INSTITUTION NOTES 
October, 1946 


‘October Meetings 


Yorkshire Section. A lecture will be given on ‘‘Dielectric and 
Induction Heating,’’ by E. May, B.Sc., A.C.G.IL., A.M.I.E.E., 
at the Hotel Metropole,. Leeds, at 7-0 p.m. 


Derby Sub-Section. A lecture will be given by F. G. England, 
Esq., Works Superintendent, Power Samas Accounting 
Machines, Ltd., on ‘‘Power Samas Accounting Machines,’’ 
at the Art School, Green Lane, Derby, at 6.45 p.m. 


Luton and District Section. A lecture will be given by G. H. 
Parlor, Esq., Int.A.M.I.P.E., on ‘‘The Rubber Bolster Press 
and Its Application,’’ at. the Central Library, Luton, at 
7-00 p.m. 


Manchester Section. A meeting will be held at the Mechanics 
Institute, Crewe, at 7-15 p.m., when H. Porter, Esq., M.I.P.E., 
will lead a discussion on ‘*‘Machine Tool Users’ Difficulties.”’ 


North-Eastern Section. A lecture will be given by R. W. 
Mann, Esq., M.I.P.E., on ‘‘Management and Production 
Technique bee poe to the Small Engineering Industries,’’ at 
the Technical College, Sunderland, at 6-30 p.m. 


North-Eastern Graduate Section. A Film Evening will be 
held at the Neville Hall Mining Institution, Newcastle-on- 
Tyne, at 6-30 p.m. ~ 


Glasgow Section. A lecture will be given by L. Clayton, Esq., 
M.LP.E., entitled ‘“‘A Report on Management Methods,’’ 
at the Institution of Engineers and Shipbuilders in Scotland, 
39, Elmbank Crescent, Glasgow, C.2, at 7-30 p.m. 


Western Section. A lecture will be given on ‘‘Observations 
and Views on Heavy German Industries,’’ by Dr. H. P.. 
Budgen, M.Sc., M.I.C.E., M.I.Mech.E., at the Grand Hotel, 
Broad Street, Bristol, 1, at 6-45 p.m. 


lb 
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INSTITUTION NOTES 


October Meetings— Cont. 


Eastern Counties Section. A lecture will be given by Dr. 
D. F. Galloway, Wh.Sc., B.Sc. (Hons.), A.M.I.Mech.E., 
A.M.I.E.E., M.I.P.E., on ‘‘Surface Finish in Practice,’’ 
in the Lecture Hall, Electric House, Ipswich, at 7-15 p.m. 


Yorkshire Graduate Section. A Works Visit has been 
arranged to Messrs. John Lund, Ltd., Cross Hills, near 
Keighley, at 2-30 p.m. 


Wolverhampton Section. An illustrated lecture will be given 
by J. Loxham, Esq., M.I.Mech.E., M.I.P.E., F.R.S.A., on 
‘*The Fundamentals of Fine Measurement,’’ at the Wisemore 


_ Schools, Walsall, at 7-00 p.m. 


North Eastern Section. A lecture will be given by J. Botwright 
Esq., on ‘‘Production Engineering in Shipyards,’’ at the 
Neville Hall ‘Mining Institution, Newcastle-on-Tyne, at 
6-30 p.m. 


London Section. A lecture'will be given by W. H. Tait, Esq., 
on ‘‘Plain Bearing Design and Application,’’ at the 
Institution of Mechanical Engineers, Storey’s Gate, St. 
James’s Park, London, S.W!1, at 6-30 p.m. 


November Meetings 


Yorkshire Section. A lecture will be given by D. Clayton, 
Esq., D.Sc., A.M.I.Mech.E., F.Inst.Pot., on ‘‘Lubrication— 
Bearings and Gears,’’ at the Great Northern Victoria Hotel, 
Leeds, at 7-00 p.m. 


North-Eastern Graduate Section. A lecture’will be given by 
J. H. Ayre, Esq., Grad.I.Mech.E., Grad.I.P.E., on ‘‘Some 
Principles of Moulding Tool Design for Plastics,’’ at the 
Neville Hall Mining Institution, Newcastle-on-Tyne, at 
6-30 p.m. 


Yorkshire Graduate Section. A lecture will be given by 
N. Sykes, Esq., Grad.I.Mech.E., Grad.L.E.E., Grad.I.P.E., 
on ‘Colour and its Application to Industry,’’ at the Great 
Northern Hotel, Bradford, at 2-30 p.m. 


Luton and District Section. A lecture will be given by 
T.. F. Swallow, Esq., on ‘‘Production Management and 
Control,’’ at the Central Library, Luton, at 7-00 p.m. 
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November Meetings—cont. 


14th 


15th 


18th 


21st 


22nd 


23rd 


26th 


London Section. A lecture will be given by R. K. Allan, Esq., 
on ‘‘Some Observations of Rolling Bearing Technique,’’ at 
the Institution of Mechanical Engineers, Storey’s Gate, 
St. James’s Park, London, S.W.1, at 6-30 p.m. 


Western Section. A lecture will be given by H. Eckersley, 
Esq., M.I.P.E., M.I.Mech.E., on ‘‘The Manufacture and 
Application of Sintered Carbides,’’ at the Grand Hgel, 
Broad Street, Bristol, 1, at 6-45 p.m. 


Derby Sub-Section. A lecture will be given by H. K. 
Kennedy, Esq., Regional Technical Officer, Ministry of 
Labour and National Service, on ‘“Training and Employment 
of the Disabled,’’ at the Art School, Green Lane, Derby, 
at 6-45 p.m. 


Glasgow Section. A lecture will be given by F. J. Everest, 
Esq., on ‘‘Gear Cutting and Finishing,’’ at the Institution 
of Engineers and Shipbuilders in Scotland, 39, Elmbank 
Crescent, Glasgow, C.2, at 7-30 p.m. 


Eastern Counties Section. A lecture will be given by B. H. 
Dyson, Esq., M.LP.E., F.1.1.A., on ‘‘Motion Study’’, at the 
Lecture Hall, Electric House, Ipswich, at 7-15 p.m. 


Yorkshire Graduate Section. A visit has been arranged to 
The Yorkshire Conservative Newspaper Co., Ltd., Leeds, 
at 2-30 p.m. 


North Eastern Counties. A lecture will be given by C. 
Pearson-Smith, Esq., on ‘‘Capstan and Turret Lathe 
Tooling,’’ at the Neville Hall Mining Institution, Newcastle- 
on-Tyne, at 6-30 p.m. 


Personal 


Mr. Harry Moss, A.M.LP.E., has relinquished his position as 
Chief Production Engineer of the Mechanical Department at 
Messrs. Metropolitan-Vickers Electrical Co., Ltd., Manchester, to 
take up an appointment as Consulting Engineer for the Midland 
Region of Messrs. Associated Industrial Consultants, Ltd., London. 
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INSTITUTION NOTES 


Honours 


Our sincere congratulations are extended to Mr. Savell O. Hicks, 
M.L.P.E., and Mr. Guy L. Norman, M.I.P.E., whose names appeared 
in the recent Birthday Honours List as recipients of the O.B.E. 

The awards followed recognition of their services during the 
war years with the Ministry of Supply. 

Mr. Hicks was recently released at his own request and has since 
been appointed to the Board of Directors of Messrs. Davidson 
& Co., Ltd., Belfast. 


OBituary 


We deeply regret to announce the deaths of Mr. Henry E. Ware, 
A.M.1.P.E., Machine Shop Superintendent at Messrs. Parnall 
Aircraft, Tolworth, and Mr. E. C. Farrell, M.I.P.E., Managing 
Director, Messrs. B.S.A. Tools, Ltd., Birmingham. 


Books Received 


**Manual of Mechanical Power Transmission.’’ Published by 
Trade & Technical Press (Power Transmission), Ltd., London. 
Price 30s. net. 


Birmingham Section Visit to Works of B.S.A. Tools, Ltd., 13th July, 
1946. 


The first post-war Works Visit of the Birmingham Section of the 
Institution of Production Engineers took place on Saturday, 
13th July, when a party of members made a tour of B.S.A. Tools, 
itd., Birmingham, at the invitation of the Directors. E 

In addition to the Birmingham members led by their President, 
Mr. F. C. White, there were also present the Rt. Hon. Lord Sempill, 
A.F.C., M.I.P.E., Major C. B. Thorne, M.C., Director-General 
Secretary of the Institution, and Mr. B. Newbold, President of the 
Coventry Section. 

The members of the party were the guests of B.S.A. Tools, Ltd., 
for luneh, after which Mr. F. C. White thanked the late Mr. E. C. 
Farrell, Managing Director, for making the visit possible, and 
expressed the appreciation of all members present for the splendid 
hospitality extended to them. 

Lord Sempill congratulated the Section on choosing such a 
modern, up-to-date plant for their first post-war visit, and referred 
to the steady growth of the Institution as a healthy sign for the 
engineering industry in this country. 

The late Mr. E. C. Farrell, Managing Director, in replying, said it 
was a great pleasure to welcome members of the Birmingham Section, 
together with so many distinguished visitors from other Sections. 
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His colleagues and all the Engineering Executive Staff were members 
of the Institution, and every encouragement was given to the younger 
engineers to attend the lectures. B.S.A. Tools attached the greatest 
importance to the splendid work being done by the Institution. 

. If this country was to regain its export markets and its pre- 
eminence in the engineering world, continued Mr. Farrell, everything 
possible must be done to ensure an adequate supply of competent 
production engineers, but in our desire to maintain our position as 
production engineers, we should not lose our sense of perspective or 
our sense of balance by overlooking the vital necessity of the training 
of skilled labour. He wasfconfident that with a steady supply of 
young men of the right type, such as are to be found in the Institution, 
and provided steps were taken to assure a good supply of skilled 
workers, there could be no doubt as to the future prosperity of the 
country. 

The growth and development of the Institution of Production 
Engineers between the wars had been one of the outstanding features 
of the engineering industry, but he suggested that the time had come 
to broaden its scope, particularly with regard to the Foundry 
industries. Accountants and Cost Accountants who have had 
practical workshop experience might also be included in its ranks. 

In conclusion, Mr. Farrell congratulated the Birmingham Section 
on its enterprise, and also its President, Mr. Frank White, for his 
initiative and hard work. 

Major C. B. Thorne, in thanking the late Mr. Farrell for his 
remarks and suggestions, emphasised the importance to modern 
industry of a healthy, virile body such as the Institution of Production 
Engineers. 


Combined Intelligence Objective Sub-Committee Reports 


The following titles are additional to those published in the 
August Journal. These reports are obtainable from His Majesty’s 
Stationery Office, at various prices: 


German Diesel Engine Industry. Final Report No. 343. 


Robert Bosch & Deckel Co. (Fuel Injection Equipment). File 
No. XXXIII—13. 


German Filtration Industry. BIOS Final Report No. 485. 


Technical Survey of Electric Motor Industry in Germany. FIAT 
Final Report No. 498. 


Investigation of German Plastics Plants, Part III (Processing of | 
Polyvinyl Chioride). BIOS Final Report No. 445. 
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Combined Intelligence Objectives Sub-Committee Reports— Cont. 


Investigation of German Plastics Plants: Part 1V—Additional 
Information on Thermosetting Resins and Processing of 
Polystyrene. Final Report No. 433. 


Welding of Aluminium and Aluminium Alloys, with particular 
reference to the Manufacture of Pressure Vessels. Final Report 
No. 392. 


Rolled Non-Ferrous Metal Industries in Germany. Final Report 
No. 402. 


German Fluorescent Lamp Industry and Phosphor Chemical 
Manufacture. Final Report No. 395. 


German Electroplating Industry. Final Report No. 429. 


German Commercial Air Transport Industry and Related Aero- 
nautical Activities and Developments. File No. XXXII—24. 


Report on Visit to Germany and Austria to Investigate Alloys for 
Use at High Temperature. Final Report No. 396. 


Welding. FIAT Final Report No. 497. 


Investigation of Production Control and Organization in German 
Factories. BIOS Final Report No. 537. 


ANNUAL CONVENTION OF 
THE AMERICAN SOCIETY OF TOOL ENGINEERS, 
AT CLEVELAND, OHIO, APRIL 10th, 1946. 


A signal honour was recently conferred on the Institution when it 
was invited to send a delegate to the first post-war Convention of 
the American Society of Tool Engineers. 


Mr. E. W. Hancock, M.B.E., M.I.P.E., who was nominated to 
fill this role, flew to U.S.A. and arrived in Cleveland on 9th April. 
The following day he attended a meeting of the American Society 
of Tool Engineers Education Committee, arid that evening delivered 
a comprehensive address to a very representative gathering,of 700 
guests at the Cleveland Auditorium. The subject of his address was 
**The History of the Institution of Production Engineers of Great 
Britain,’’ during which he reviewed the circumstances leading up 
to the invitation, which centred around his visit to America last 
year, and his fortuitous meeting with Mr. Winter, Chairman of the 
Amgican Society of Tool Engineers Education Committee, 
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Mr: E. W. Hancock, M.B.E., M.I P.E. presenting the replica of the Institution’s 
armorial bearings to Mr. Otto Winter, Chairman of the A.S.T.E. Education 
Committee, who received it on behalf of the Society. 


After outlining the similarity of objects and problems confronting 
the two organizations, the speaker proceeded to his main address, 
under the following headings :— 

1. Why the Institution of Production Engineers was formed. 

2. The chief developments of the Institution between the two 
wars. 

The difficulties encountered. 

The real test of the production engineers in Great Britain. 
The chief activities of the Institution during the last war. 
Its present position. 

its future. 


IAM Rw 


The speaker then gave an outline of the inaugural meeting held . 
twenty-five years ago, and portrayed the feelings and spirit prevailing 
among those present. He explained the desire of all to bridge the 
gap that then existed between the designer’s drawing-board and the 
finished product by the scientific study of production problems, 
instead of the old rule of thumb and ‘‘leave it to the foreman”’ 
attitude. 
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Reviewing progress between the two wars, he emphasized the 
remarkable growth in the membership and activities of the Institution 
paying tribute to the original working members and the labours 
they so cheerfully undertook. 


After describing the difficulties of obtainmg recognition, enlivened 
by personal anecdote, the speaker followed the development on the 
educational side, which culminated in the issue of the joint Higher 
National Certificate in Production Engineering. 


The section of the address dealing with the contribution of 
production engineers to the British war effort was amply supported 
by authentic facts and figures. These helped to define more clearly 
the general activities of the Institution of Production Engineers. 


A concise statement of the present position, embracing member- 
ship, papers presented, research activities, and liaison with govern- 
ment bodies, was followed by a resume of the Institution’s hopes 
and aspirations for the future. The importance of the Institution’s 
general scheme for training young Production Engineers, which 
aimed even higher than the present standard, and which seeks to 
obtain nation-wide recognition of the Institution hallmark, was 
further emphasized. 


The speaker then presented a certificate of honorary membership 
of the Institution of Production Engineers, in perpetuity, to the 
President of the American Society of Tool Engineers, together with 
a framed, hand-painted replica of the armorial bearings. 


A graceful and eloquent tribute to those organizations and 
individuals, both in America and Great Britain, who had made this 
event possible, closed Mr. Hancock’s address. 


Subsequently Mr. Hancock was invited, together with the 
President of the Packard Motor Company, to be a Guest of Honour 
at a banquet held on April 1ith. At this function, letters of goodwill 
from the President, Sir Robert McLean, and Mr. A. C. B. Owen, 
of Messrs. Rubery Owen, were presented to Mr. C. V. -Briner, 
President of the American Society of Tool Engineers. 








nd 
11S 


he 
ur 
ill 


er, 











THE INSTITUTION OF PRODUCTION ENGINEERS 


MODERN DRYING PRACTICE 
with particular reference to Radiant (Infra Red) Heating 
by W. G. J. APPLETON, A.M.I.Mech.E., M.Inst.F. 
Presented to E. Counties Section, March 15th, 1946 


The object of this paper is an endeavour to explain simply the 
theory of Infra Red or Radiant Heating and at the same time to 
compare this form of heat application with the more established 
systems which have for very many years been in use in industry. 

The amount of publicity which, in the last few years, has been 
accorded to the so-called ‘‘new’’ form of drying bearing the magic 
name, ‘‘Infra Red,’’ must have seemed the answer to all problems 
connected with drying in process work, and there is hardly any 
industry ‘which does not at some stage in its production employ 
drying apparatus of some kind. 


History of Radiant Heat. 


It may be permitted at this point to touch briefly om the history 
of Radiant Heat. 

The first reference on record to the association with light of radiant 
heat was made-by Sir William Herschel, the famous astronomer, 
who during the course of his investigations found, that when using 
coloured glasses on the eye-pieces of his telescopes certain colours 
reduced the light.but still transmitted heat and vice versa. 

On further investigation he discovered that the red end of the 
spectrum could be extended beyond visible light and yet cause a 
temperature rise. 

It is well known that since that time the electro-magnetic spectrum 
has been extended to cover ultra violet, X-rays, gamma rays (radium 
emission) and radiation associated with cosmic rays, whilst at the 
red end of the spectrum, we have infra red, and the radio frequency, 
ultra short waves, etc. 

The first patent to be issued for the use of radiant heat for paint 
drying was taken out by F. J. Groven of the Ford Motor Co., who 
explains in his patent application that car bodies had hitherto been 
finished with an air drying colour varnish, the durability of which 
left much to be desired. This form of finish was superseded to some 
extent by the use of enamel but principally by lacquer, both of which 
were superior to colour varnish, enamel being superior also to 
lacquer. Enamel, however, required stoving at temperatures up to 
300° F., which involved the finishing of sub-assemblies before final 
complete assembly. Although great care was taken during final 
assembly in order to prevent damage it was inevitable that a small 


265 








MODERN DRYING PRACTICE 


percentage were scratched, involving stripping down, refinishing and 
re-assembly. This proved so expensive in practice that lacquer 
finishes were in the main in use, even though this form of finish 
involved a final hand-polishing operation. 

Groven’s patent was concerned with a method of repairing 
blemishes to enamelled parts without stripping from the complete 
assembly. He used identical materials for his repair as those 
originally used, and applied the same number of coats. In place of 
the prolonged stoving given to the original finish, he proposed to use 
a comparatively short exposure to radiation from carbon filament 
lamps in gold-plated reflectors. [t was found with this method that 
even when a door panel had to be refinished it was unnecessary to 
remove the glass, though the window required to be wound up. 

Groven finds that a similar result can be obtained with a tungsten 
filament lamp, but not with a heated iron wire as a source of radia- 
tion. He covers in his patent application the use of radiation mainly 
confined to the range of wavelengths 0.6? to 1.6». 

It was a short step from the first use of radiant heat in repairing 
blemishes, to its use in the initial enamel coatings. Undercoats were 
the first production successes, since it was found that the temperature 
difference in the tunnel in use was too great to give first-class results 
with finish coats. The first units were made to follow the profile 
of the car body and were arranged to drop over the body and to 
travel with it on the conveyor line. 

Finishing coats on steering wheels were then dried in a_ tunnel, 
their shape lending itself ideally to the form of tunnel with which 
we are now familiar. ; 

It was some time, however, after the initial installations at the 
Ford Plant before the new method attained any degree of popularity, 
and in this country it needed the incentive of war to cause the first 
installations to be set down. 

It was immediately apparent that the new method had much to 
commend it to industry, and it was also appreciated by some of 
the lamp companies that here was a potential large field for the sale 
of their products. 

The gas industry, not to be outdone by their friendly enemy, 
iminediately set themselves to the task of producing an equivalent 
apparatus and the gas-fired radiant tunnel was evolved. 


Theory of Radiation. 


It would be well if we now considered for a few moments the theory 
of radiation. 

It is not the purpose of this paper to approach the subject from 
the purely scientific angle and in any case the author does not 
consider himself qualified to present to you such a subject. It is, 
however, necessary to have some idea of the fundamentals. 
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Three forms of heat application are available, i.c., heating by 
conduction, heating by convection, and heating by radiation. 

For the moment we are concerned only with the third form, i.e., 
Radiation. 

Firstly, there is nothing jnew in radiant heat or infra red except, 
possibly, the name. 

All life on this planet is sustained by solar radiation, and if this 
failed then alldife as we know it would fail also. 

Many industrial processes have and are carried out entirely by 
the application of radiant heat, as for instance the muffle furnace 
in common use for all heat treatment operations, and the baker’s . 
oven. In primitive times cooking was carried out by lighting a fire 
in a chamber, heating the chamber to a high temperature, withdraw- 
ing the fire, and inserting the food which was then cooked by 
radiation. . 

The grill in the restaurant, or on the domestic cooker are further 
examples of heat treatment by ‘‘infra red’’ or radiation. 

For low temperature application we have available two distinct 
forms of equipment, one employing lamps or a bright emitter as 
the heat source, as is instanced by the electric tunnel, and the black 
body radiator, instanced by the gas-fired unit. 

Bright emitters can be said to obey the inverse square law, where 
the intensity of radiation from a point source varies as the square of 
distance from the radiation. This law does not, however, within 
limits, appear to hold in the case of the black body radiator. 


It can be proved by experiment that the time to heat an object 
exposed to a black body radiator does not vary appreciably irrespec- 
tive of the distance from the radiating source. Interesting theories 
have been built up to account for this phenomenon, but so far these 
theories are theories only and have no scientific basis. 

The law commonly used when referring to radiant heat is known as 
the Stefan-Boltsman law, which states that when a body of area 
A square feet and having an emissivity E is at T,abs. and its solid 
surroundings are at T,abs. then the heat radiated-Q is given by: 


Q=17:3x10 - xEA. (T;*- T,*) or 


am 4 | 
Q=0-173 BA Cy v* oe | B.T.U.’s per hour. 


In addition, for t: true consideration of this very complicated subject, 
two other laws should be borne in mind, namely, Kirchoff’s 
radiation law, which states that a body at a certain temperature will 
radiate in proportion to its ability to absorb, and Lamberts’ Law 
which states that the radiation from a surface in a direction at an 
angle with the surface varies as the cosine of the angle between the 
direction of radiation and the normal to the surface. 
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The radiation in the given direction is q=qn cos @, where qn 
is the radiation normal to the surface. 

The author offers the foregoing very brief reference with much 
deference, and suggests that for those interested reference be made 
for fuller details to Silman and Nelson’s ‘‘Application of Radiant 
Heat to Metal Finishing,’’ Chapter II, and to ‘The Efficient Use 
of Fuel,’’ page 139 et seq. (;) 

It will be appreciated no doubt that the subject in,the theoretical 
form is a most complicated one, and in point of fact, much research 
remains to be done before a full knowledge of the subject is available. 

In passing it may be mentioned that further complication in the 
study is met with due to selective absorption and radiation on which 
subject much work has, and is, being done, notably at Leeds 
University. ; 

So much for theory and now to practice. 


The Electric Radiant Unit. 


Since the electric industry was first in the practical field, we 
should first consider the electric Radiant Unit (Fig. 1). 

This normally consists of specially designed lamp bulbs which are 
rated at 250 watts. The lamps usually employ a tungsten filament, 
though, as has previously been stated, the early American tunnels 





Fig. 1 


used carbon filament units. The lamps are rated for 230/250 volts 
(wired in series to run at 110/115 volts). This has the double advan- 
tage of increasing the life of the lamp and at the same time reducing 
the glare factor, which on a large installation can be a matter of 
concern. 

Various forms of lamp have been evolved in the U.S.A., including 
built-in reflectors incorporating screens designed to give selective 
radiation and also to reduce glare. The U.S.A. have also produced 
lamps with ratings as high as 1,000 watts. 
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Two types of reflector are in general use in this country, a unit 
parabolic type and trough type. 

The advantage claimed for the trough type is that its use permits 
of closer pitching of the lamps with consequent higher energy 
densities. 

Whichever type of reflector is used, the reflecting surface is 
generally either gold or rhodium plated. 

Initially the radiating efficiency of a gold-plated teflector is higher 
than a rhodium one, but a gold-plated refiector very rapidly 
tarnishes and progressively deteriorates with each cleaning operation 
since gold is relatively soft, whilst rhodium is hard. 

In the author’s opinion, the best material for reflectors is anodised 
aluminium, which has a reflectivity only slightly less than gold, is 
virtually scratch proof and which does not tarnish. The relatively 
small use of aluminium for reflectors so far is due to the rigid controt 
which was until recently placed on this material, but which has now 
been relaxed so that we may find an increasing use of anodised 
aluminium reflectors in the very near future. 

With either type of reflector there is a minimum efficient opernting 
distance for the work to give full efficiency, for reasons which will be 
apparent to all, since to ensure equal radiation it is essential that the 
reflected rays are given a chance to ‘“‘settle down’’. The distance 
recommended with the majority of the conventional forms of 
reflectors is usually between 12’-15", though it should be stressed 
that the correct setting of the work should be the subject of 
experiment in each plant, and for each type of part. 

Using the 250 watt lamp energy densities of the order of 3-6 watts 
per square inch 1 (1 watt per square inch=490 B.T.U.’s per square - 
foot per hour), are commonly used. This is commonly referred to 
as the ‘‘flux density’’ of the radiator. Incidentally, since reference 
will be made when describing the gas-fired radiant unit of source, 
temperature in a tungsten lamp is of the order of 2,500°x. 

In the early electric plants installed in this country, the lamps 
were arranged on a skeleton framework designed to follow as closely 
as possible the profile of the work to be dried. In order to provide 
for various shaped parts a ‘‘meccano’’ type framework was adopted 
so that the shape of the tunnel could be changed as required. No 
attempt was made in these early plants to isolate the tunnel from 
the shop, but due to difficulties which soon became apparent under 
operating conditions, and which will be referred to later, the more 
recent installations have tended to approach conventional stove 


design. 


The First Gas-Fired Radiant Tunnel. 


The gas-fired form of radiant differs as might be expected very 
considerably from the electric type of unit. 
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The first gas-fired radiant tunnel to be used to any extent in 
this country was developed at the Gas Light & Coke Company’s 
Research Dept., in London, and was described in some detail by 
Andrew (4) and Chamberlain (2) (Fig. 2). 


GG BLACK EMITTER RADIANT HEAT QNFRA RED) TUNNEL 





Fig. 2 


The unit comprised an inner circular radiating steel sheet and an 
outer casing acting as a hot gas space, a bar burner using luminous 
type industrial jets being arranged at the bottom of the space and 
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for the full length of the tunnel, a burner being fitted for each half 
sectior of the tunnel. 

For approximately 25% of the radiating surface and at the bottom 
of this surface was arranged a baffle sheet designed to prevent over- 
heating, and in order to equalize as much as possible the temperature 
over the whole radiating surface by increasing the heat interchange, 
ribs at approximately 14” pitch were arranged over the final section 
of the radiating sheet. 

Adjustable baffle plates were arranged at the point of exit of the 
flue gases from the annular space so that the velocity of these gases 
could be adjusted and so obtain maximum heat efficiency. 

In the first tunnel, which had an effective internal diameter of 
approximately 2’ 6” and a length of 3’, the temperature measured at 
12 points over one half of the tunnel varied from a low reading of 
625° F. to a high reading of 685° F.,{the average temperature being 
650° F (,). 

In order to reduce end losses to a minimum, sliding doors were 
arranged at the end of the section, though in the case of long 
tunnels, the doors may be dispensed with, this being essential where 
a conveyor system is used in conjunction with the tunnel. 

It was found that with this first type unit a flux density of 6 watts 
per square inch per side equivalent to a total flux of 2,900 B.T.U. 
per square foot per hour were obtained (i,). 

Subsequent developments of the gas-fired design have indicated 
that it is possible to obtain fluxes of 50,000 B.T.U. per square foot 
per hour. 

An interesting development of the G.L.C. design was made by 
Mr. Atkin of the Birmingham Gas Research Dept., and I can do no 
better than to quote from a paper read by him to the Midland 
Junior Gas Association in Birmingham (,). 

‘*The particular points considered in the design are as follows : 

(1) The side and top are corrugated, as it was thought that not 

only would an increased radiating effect be obtained but also 
the radiation would be more unidirectional, thereby speeding 
up the drying of surfaces which travel through the oven at 
right angles—such surfaces as occur on box-like articles. 
(It should be stated, however, thaf in many cases the con- 
ductivity of the metal is sufficient to take care of this point.) 
(2) The flue products are reversed at the top panel : 
(a) to avoid the high aeromotive effect of the calumn of hot 
gases. ~ 
(b) to increase the scrubbing effect of the flue products. 
(c) to divert the flue products from the conveyor chain. 
(3) The cross section is hexagonal ; this being more suitable to 


the drying of rectangular objects having a long length as 
compared with width. 
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(4) Bar burners with single injectors are used, enabling luminous 
or non-luminous flames to be obtained at will. 

(5) The burners are accessible for cleaning and lighting up, mica 
windows being provided. 

(6) The two halves are self-supporting and adjustable. 

(7) The radiating surface can be replaced easily.’’ (Fig. 3.) 

Comparative tests were made between the corrugated design and 


the design using a flat radiating sheet, the radiating temperature in 
both cases being 650° F. 
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From further tests’made it”was determined that savings in time 
up to 20 per cent. with reductions in gas consumption of up to 14 per 
cent. could be obtained with the corrugated type tunnel. 

Other designs of gas-fired tunnels have and no doubt will be 
developed, and mention should be made that a patent has been 
obtained by I.C.I. Paints Division for the use of refractory surfaces 
heated with gas or electricity for temperatures of 1,000° C. 


Types of Drying Units. 


It perhaps would be opportune at this point to consider briefly 
other types of drying units of what may be termed conventional 
types. 

Broadly these may be divided into two classes, those employing 
natural convection and those employing forced convection. 

In the first class we have what are widely known as (a) double-cased 
stoves, and (b) triple-cased stoves. 

Before describing these apparatus, perhaps it would be well to 
establish what is meant by convection heating. 

Natural convection can be described as the tendency for hot gases 
to rise due to the fact that as the temperature of the air or gas 
increases, then its density decreases and in consequence is displaced 
by colder air or gas. If a surface is heated above the temperature of 
the surrounding atmosphere an air movement will occur over the 
heated surface—the higher the temperature, the faster the air 
movement. 


Double Cased Stoves. 


This type of stove consists of an insulated casing forming the 
working chamber. The heating is carried out by burners, steam 
coils, or electric elements, generally situated at the bottom of the 
stove, the venting of fumes and volatiles being accomplished by 
means of a ventilating stack in the roof of the chamber. An air space 


is provided at floor level to admit air for combustion and venting 
(Fig. 4). 


Triple Cased Stoves. 


The triple cased stove was originally designed for applications 
where it was assumed, but not always verified, that the products 
of combustion would cause deterioration of the work to be processed. 
Essentially the construction comprises an insulated casing built on 
similar lines to the standard double cased unit, and generally the 
burner gear is placed at the bottom of the casing. Inside the insulated 
casing is arranged a further mild steel casing, the floor of which is 
suitably stiffened to carry the load, and gas spaces are arranged 
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Fig. 4 


round both sides and at the top between the insulated casing and the 
inner mild steel casing. Ventilating stacks are taken generally 
through the roof of the casing, one connecting to the gas space and 
one to the working space. 

Provision is made in the case of the combustion chamber formed 
underneath the floor of the working space to admit the necessary 
air for combustion and similar fresh air openings are provided into 
the working space in order to obtain a degree of natural convection 
(Fig. 5). 

It will be realized that, with this form of stove, a proportion of the 
drying process is achieved by natural convection. In the main the 
heating is by radiation, and a major trouble which has occurred 
in this,type of stove is that}the temperature must vary from the side 
to the centre of the stove, and also from the top to the bottom. A 
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Fig. 5 


further difficulty which has been experienced with triple cased 
stoves is that designers have made insufficient allowance for venting 
where heavy fuming coatings have to be dried and, in consequence, 
“*blooming’’ and ‘‘washing’’ of the painted articles has been the 
result. 


In running cost it will be appreciated that the triple cased stove 
is a comparatively inefficient unit, since in the first place, the inner 
casing acts as an interchanger, and consequently the amount of air 
which has to be taken into the inner compartment for venting has, 
of course, to be heated to the oven temperature and is immediately 
discharged to atmosphere after once passing through the working 
space. 


In processes where close control of temperature is required, 
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generally speaking, it is extremely difficult to obtain these conditions 
in this form of stove. 

In the main the disadvantages pertaining to the triple-cased stove 
also apply to the double-cased units. 


Forced Convection Systems. 


Forced convection systems are systems in which, in place of 
natural air movement to transfer heat to the work, mechanical 
means, i.e., a fan or blower, are employed. 

This form of heating should be divided into two classes, described 
as (1) Forced Convection and (2) Air Circulated Systems. 

The disadvantages which have already been pointed out in the 
case of double-and triple-cased stoves were early apparent, and in 
an endeavour to equalise as far as possible the temperature 
difference over the working chamber, propeller fans were employed, 
designed to break down stratification, which to some extent did 
improve conditions. 

The modern forced air circulated system, however, goes farther. 
It will be appreciated that if the combustion chamber forms part of 
the working chamber, then there is a very great possibility that 
**hot spots’’ in the working space will occur, mainly due to radiation, 
and in consequence in this type of stove, generally speaking, the 
heat source is removed from the working space. 

In order to bring heat to the work to be dried, a fan is employed 
which is coupled to the combustion chamber or heater battery, and 
delivers heated air into a system of ducting which is disposed with 
multi-damper adjustment so that the amount of air over the whole 
area can be correctly proportioned. The exits from the duct system 
are designed so that the air stream shall entrain the oven atmosphere, 
and create a condition of turbulence inside the working chamber. 
This turbulence ensures that the whole of the working chamber is 
at the same temperature within very close limits. 

A further duct system is arranged inside the oven which couples 
back to the heater and the air is continuously recirculated in order 
to reduce the amount of heat required to maintain working 
temperature. A ventilating stack is also provided, with a damper 
control to evacuate from the system heavy fume, etc. 

Having now established in our minds the alternatives available 
to us, let us next consider the advantages and disadvantages of each. 
* From a recent publication sent out by one of the lamp manufac- 
turers, it is stated that: 

(1) Infra red rays have to some degree the property of penetrating 

the materials they heat. 


(2) Intervening air is not heated. 
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(3) Since, so it is claimed, there is no great temperature variation 
throughout the mass of paint, the temperature can be raised 
very rapidly without risk of blistering. 

Thus the following advantages are claimed : 

(a) There are no standby losses, since heat is available imme- 
diately the lamps are switched on. (This cannot apply, of 
course, in the case of a gas-fired tunnel.) 

(b) There is considerable saving in space. 

(c) Efficiency is high. 

(d) Fuel is saved. 

(e) Time is saved. 


Taking first things first, we are told that ‘‘infra red’’ rays 
penetrate to some extent the materials they heat, the inference 
being therefore that this penetration does not cause a temperature 
rise. If we consider a paint film this, particularly in the case of a 
sprayed one, will be of the order of a few thousandths of an inch 
thick, and in the case of certain absorbent materials, i.e., materials 
with high emissivities, it will not be possible to measure the tem- 
perature rise in the paint film as distinct from the temperature rise in 
the base. 

The second statement tends to give the impression that there is 
something mystical about infra red rays. It is very well known that 
air is transparent to radiant energy, and therefore it is physically 
impossible to heat air by radiant methods. As to whether this fact 
is an advantage is highly debatable. 


It has been pointed out by Nelson and Silman (5) that for a given 
area, if the temperature difference from the surroundings is doubled, 
then: the heat, energy lost by convection is doubled. It would 
follow, therefore, that for maximum efficiency the temperature of 
the air surrounding the object irradiated should be at the temperature 
to which it is desired the object should attain. This is, in actual fact, 
being arrived at in the later type of radiant tunnel, which from a 
constructional viewpoint is rapidly following conventional oven 
practice (Fig. 5a). 

In the earlier plants which comprised open frameworks, it was 
found necessary to sheet in the sides in order to prevent heat loss due 
to convection currents and draughts. It was also found necessary 
to provide hoods over the lamp sections in order to evacuate the 
fume given off by the painted articles during stoving. It would follow 
from the above, therefore, that this is no particular advantage in 
claim 2, rather the reverse. 

Under heading (3), let us consider what happens to a newly painted 
window frame which is subject to solar radiation. If the day happens 
to be a fine one, then paint blisters will form, even though the 
intensity of radiation over the whole frame is to all intents and 
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purposes equal. The blisters are formed due to the paint film case- 
hardening, i.e., surface drying, trapping the solvents, which expand 
due to their rise in temperature, forming a bubble. 

In the case of painted articles to be stoved either by radiant or 
other means, it is of great importance that the rate of heating be 
controlled in order that blistering or pin-holing does not occur. 
It is just as easy—in fact, easier—to blister painted articles by 
radiant methods than by the more conventional natural and forced 
convection systems. 

Before considering the advantages claimed under (a) to (e) above, 
under (a) it is perfectly true that in the case of the electric tunnel this 
is ready for immediate use when the lamps are switched on, and in 
consequence there is no heating-up period. In the case of the gas- 
fired type, the standby period is usually very short—a matter of 
10-15 minutes only. 
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In the case of the double and triple-cased stove, the heating-up 
time is generally an extended one, being an hour or more from 
lighting up until the stove is ready for loading, the time for heating 
up being progressively longer the higher the operating temperature. 

With a well-designed air-circulated stove, and assuming an 
operating temperature of 250°-300° F., the stove should easily be 
capable of reaching this temperature within 10-20 minutes. 

The claim under (b) is that there is a considerable saving in floor 
space in favour of the radiant unit. This may be true in the excep- 
tional case, but in the author’s experience there is generally little to 
choose between an air-circulated stove and a radiant unit. If anything 
the former type unit invariably shows an advantage. 


Comparison of Radiant Heating and Forced Convection Systems. 


Recently the author was asked to compare the advantages of 
radiant heating and forced convection systems for a small mass- 
produced article made in 20-gauge material and approximately 
4”x2"x1". 

In the case of a forced convection system, it was determined that 
the time of travel through the oven section should be 10 minutes, and 
that the conveyor could be loaded nine parts wide, with the loading 
fingers at 4” pitch along the conveyor length. On this basis the 
effective oven length was determined as 6’ 0”. In order to compensate 
for end losses, it was proposed to make the oven 8’ 0” long, the 
design proposed being an open-ended through-type one. 

In the case of a gas-fired radiant tunnel, the drying time was 
determined as 2} minutes, and it was also determined that the parts 
could be loaded two abreast on the conveyor without risk of 
shadowing. As in the case of the air-circulated oven, the pitch of 
fingers along the oven was proposed as 4”. The effective length of 
tunnel was determined as 6’ 0”, with an overall length of 8’ 0” in 
order to compensate for end losses. 

In both the above cases, the overall width of the plant was 
approximately 3’ 0”. 

A further interesting example is given by Atkin (,), this time in 
favour of radiant heating. The following are the details as 
published : (,). 


Time of irradiation ae ue. ... 5 minutes 10 seconds 
Total time in stove ie mes ... 8 minutes 37 seconds 
Output per hour ... ss sei ... 1,000 articles 

Gas consumption sia a .-- 600 c.f. per hour 
Heated length _... ee ae vo. ae 

Length of stove ... ae jane _ ae 

Width of stove ... oe ow ao 


Panel temperature ea ‘is ..- 450-500° F. 
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It is stated that to obtain a similar output in a convection oven 
(type not stated) required an effective heating length of 9’ 0”, with 
an overall length of 25’ 0” and a width of 4’ 6”, the estimated gas 
consumption being 400-500 c.f. an hour. 

One further example, this time in favour of the air-circulated type 
oven, may be stated. 

It is well known that in the manufacture of decorated metal boxes, 
the initial stage of manufacture is the printing of the design on the 
flat sheet. The usual size of plate used is 28” x20”, though other 
sizes are used, depending on the size of the final product. A number 
of designs are printed on the one sheet, the impression being 
printed either in a rotary or flat-bed type tin-printing machine. 
After printing and before stamping, the sheet has to be dried and 
feeds of 3,000 plates or more per hour are commonly obtained under 
production conditions. 

At first sight it would appear that this is an ideal application for 
radiant heating, but in practice a forced-air circulated system shows 
a considerable saving in floor space. 


Conveyor Systems. 


Conveyor systems have been devised which enable 12 sheets to be 
carried in each 1’ 0” of conveyor, the conveyor width being, say, 
3’ 0”. This represents a surface area of 20’ 0” of stock per foot of 
conveyor, and thus for equivalent length a radiant plant would 
require to dry the plate in 1/20th of the time taken by the convection 
stove, which is normally 8-10 minutes from time of entry to exit from 
the stove, which represents approximately 30 seconds for a radiant 
unit. 

For this particular type of work the author is familiar with stoves 
in satisfactory operation with conveyors loaded at }?” pitch, i.e., 
16 sheets per foot, which gives an even more favourable advantage 
in this specialized application to the use of air-circulated stoves. 

From the point of view of efficiency, it is very difficult to obtain 
any reliable figures, and comparison must of necessity be by 
generalization. 

If we consider either gas or electric units, we can first state that 
both are heat'interchangers, since in both cases the heat is transmitted 
to the work indirectly. No known interchanger has yet been 
developed with an efficiency even approaching 100 per cent. With 
the lamp-type unit, we have firstly a high efficiency source which in 
the case of the gas-filled bulb"delivers 67 per cent., and in the case of 
the vacuum bulb 86 per cent. of the"energy input as infrared radia- 
tion, and in the former case 8 per cent. and the latter case 6 per cent. 
as luminous radiation, the balance .of the energy input being dis- 
persed ‘as convection and conduction along loads and supports (,). 
This energy then suffers a further reduction due to the inefficiency 
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of the reflector, which may have an initial efficiency of 90 per cent. 
or more, with a mean efficiency, with well-cleaned reflectors, of 
possibly 85 per cent. This represents the energy available for useful 
work in the best case of approximately 73 per cent. 


Further very considerable losses will occur at the work, since a 
comparatively small proportion of the available energy will actually 
te usefully absorbed by the work, the balance being dissipated in 
the plant. It has been stated that the overall efficiency is as low as 
15 per cent., though there are, as far as the author is aware, no 
published figures. 


In the case of the gas-fired tunnel, this employs a radiating sheet 
as the energy transmitter, and in order to provide high energy 
densities this sheet is heated to a temperature greatly in excess of 
the ultimate temperature required on the work. In order to maintain 
an equal temperature over the radiating surface. it is necessary that 
the flue gas temperature shall be in excess of the radiating surface 
temperature, which represents an unavoidable loss in overall 
efficiency. Further losses must occur between the radiating surface 
and the work, as in the case of the electric-type unit. A fair overall 
efficiency figure can be assumed to be 30-35 per cent. 


In the case of a modern air circulated unit, either gas or electrically 
heated, the whole of the heat release from the heat source is taken 
into circulation and is available for useful work. Of necessity, 
however, a proportion of this available energy is used to make good 
radiation losses, and also part of the heat available must be stacked 
to atmosphere, in order to rid the system of solvent or moisture 
build-up. Also, in the case of a direct gas-fired plant, air for com- 
bustion is admitted to the system, which of course has to be raised 
to the required working temperature. It can, however, be stated 
that the air-circulated type of unit, assuming,” of course, intelligent 
operation and setting, has a very much higher overall thermal 
efficiency than either a gas or electric radiant unit. 


Fuel Consumption. 


It must follow that if the efficiency of a system is low, then there 
can be no saving in fuel consumption—rather the reverse, and here 
it may be permitted to quote published figures. 


In an example already given earlier in this paper, when describing 
a small radiant installation, it may have been noted that the gas 
consumption with an output of 1,000 parts per hour was 600 c.f. 
of town gas per hour, and later it was stated that in the case of a 
convection stove the estimated gas consumption was 400-500 c.f. 
per hour, or a saving of between 33 and 20 per cent. 


It is well known that the early publicity given to the use of 
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radiant drying plant instanced the stoving of the ‘‘Jerrican.”’ 
Atkin (°) gives the following comparison. 


Details of Gas-Fired Conveyor Convection Oven. 


Stoving length .... oe nee ea sad a 
Oven body ‘i bi *e at os — ae 
Overall length _... ies af in mn on 
Width inside oa ~ 


Details of Electric Infra Red Plant. 
No. of Lamps—preliminary dryer—4 banks of 36 144 36 K.Wh. 


No. of Lamps—main dryer—32 banks of 36 ... 792 198 K.Wh. 
Total... ... 936 234 K.Wh. 
Comparison of Costs and Output. ; 
Gas Convection Electric Infra Red 
Oven 
No. of cans stoved per hour 360 360 
Stoving time as a 10 Preliminary 1 minute 
Main ... 5} minutes 
Total ... 64 minutes 
Energy used .. 1,340 c.f. hour 234 K.Wh. 
Cost of energy ... 3s. per 1,000 c.f. 65d. per K.wh. 
Cost per hour ithe 4s. 12s. 9d. 


A further instance with which the author was associated was an 
installation required for stoving landing strips, which had an overall 
size of 11’ 6” x6’ 6” x2” thick. Three alternatives were proposed for 
stoving, gas and electric radiant units, and an air-circulated gas-fired 
oven. 

In the case of the gas-fired radiant tunnel, the estimated gas 
consumption for an output of 20 strips per hour was given as 3,000 
c.f. hour approximately, costing, with gas at 3s. per 1,000 c-f., 
9s. per hour. The electric radiant tunnel was rated at 96 kWh, 
which, with current at .65d. equals 5s.2}d. per hour. The gas-fired 
air-circulated oven was estimated to run at 500 c.f. hour—ls. 6d. 
per hour with gas at 3s. per 1,000 c.f. 

There is, however, in favour of the electric-type unit the fact that 
the plant is ready for immediate use on switching on the lamps, 
whereas with other types of dryer there is a heating-up period, 
though, as has previously been pointed out, in well-designed modern 
plant this should not exceed 30 minutes. 


Time-Saving Qualities. 


Finally, we are told that time is saved by the use of radiant type 
plants. There is really no argument against this fact, since with 
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high energy densities the temperature lead is very great, and in 
consequence quick heating-up rates can be obtained. It may be of 
interest, however, to compare electric radiant, natural convection, 
and forced-air circulated oven heating-up rates for identical test 


panels. 


The test panel in each case was 6” square and temperature rise was 
measured by a thermo couple bolted to the centre of the plate. The 
same panels were used in each case. 


30 seconds 
60 ” 
90 = 
120 e 
180 ws 
240 6 
15 minutes 
30 seconds 
90 be 
120 ‘ 
180 - 
240 - 
5 minutes 
10 ” 
15 a 
20 - 
30 seconds 
90 pe 
120 a 
180 _ 
240 o 
5 minutes 
10 " 
15 
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TABLE I 
20 g. Sheet 
Natural Electric 
Convection Infra-Red 
130° F. 138° F. 
163° F. 205° F. 
192° F. Zio FF. 
215° F. 340° F. 
247° F. — 
264° F. — 
290° F. — 
TABLE II 
10 g. Sheet 
100° F. 120° F. 
115° F. 145° F. 
130° F. 165° F. 
143° F. 180° F. 
165° F. 204° F. 
183° F. 218° F. 
200° F. 230° F. 
Zoe ¥. 264° F. 
271° F. 283° F. 
279° F. 289° F. 
TABLE Ill 
3” Thick Casting 
86° F. 80° F. 
92° F. 85° F. 
97° F. 90° F. 
102° F. 95° F. 
110° F. 100° F. 
118° F. 105° F. 
125° F. 110° F. 
160° F. 132° F. 
177° F. 153° F. 
195° F. 170° F. 





Forced 


Convection 


150° F. 
235° F. 
270° F. 
282° F. 
288° F. 
293° F. 


107° F. 
150° F. 
190° F. 
212° F. 
aaT” F. 
255° F. 
267° F. 
288° F. 
290° F. 
290° F. 


100° F. 
Sty” F. 
130° F. 
138° F. 
151° F. 
164° F. 
175° F. 
214° F. 
240° F. 
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In the above tests, the natural convection stove showed a tempera- 
ture on the indicators of 297/310° F. ; the forced convection stove 
was controlling between 298-302° F. The laboratory type infra red 
unit was operated with the lamps at 4” centres for two minutes, 
and at 8” centres for 18 minutes. 

In order to determine the effect of radiation from the oven walls 
in the case of the forced-air circulated unit, a further series of tests 
were carried out with the test panel shielded from wall radiation. 
The results are tabulated hereunder : 


TABLE IV 
20 g. Sheet 
Time Temperature 

30 seconds 4 110° F. 
60 a a 160° F. 
90 = = 220° F. 
120 - ae Zo F. 
150 se re 270° F. 
180 i. es 283° F. 
210 ae ane 287° F. 
240 ie = 290° F. 
270 a ‘ia 23 F. 
5 minutes — 294° F. 

TABLE V 

10 g. Sheet 
30 seconds a 107° F. 
60 fas F. 
90 a — 205° F. 
120 a sis Pi al 
150 247° F. 
180 258° F. 
210 267° F. 
240 aie Ff. 
270 - sss ZiT F. 
5 minutes whe 281° F. 
Cs, ms 290° F. 


From the results given above, it would appear that in the case 
of the 20 g. sheet, there is little to choose between the electric 
radiant and forced convection stove for the first 90 seconds, when 
the advantage was certainly with the radiant unit. It must be 
remembered that at this point, the temperature head in the case 
of the forced-air circulated unit was then only 8-12° F. 


In the case of the 10 gauge plate, the advantage was certainly 
in favour of the forced convection oven, and even more so in the 
case of the thick casting. 
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Conclusion. 


The time is now ripe to draw conclusions. It would appear from 
what has already been said that the author has a poor opinion of the 
use of radiant heating for drying applications. This deduction 
would be erroneous. It must be said that the publicity and claims 
so far made for its use have given an impression of universal 
applicability, which in point of fact is very far from the truth. 

Where parts of plain section and of light gauge and identical 
shape require to be stoved, there is certainly a case, particularly 
when the covering to be dried is a sprayed one, but for parts of 
intricate shape, of varying or heavy section, then the advantage is 
definitely in favour of a well-designed air-circulated drying system. 
Generally speaking, also, a forced convection stove will give better 
results in the case of dipped work than a radiant type unit. 

Two instances which come to mind for the use of radiant plant 
are the drying of lacquer on continuous steel strip, which has never 
been satisfactorily accomplished by means of an air-circulated or 
natural convection system, and skin drying of moulding"boxes where 
complete drying is not called for. 

An interesting development of electric radiant units has been 
made by Messrs. Joseph Lucas, Birmingham. They have adopted a 
system of painting all machines in bright contrasting colours which, 
it has been found, adds to production efficiency. It was discovered, 
however, that an air-drying paint rapidly deteriorated, especially 
at points where oil was present. It was discovered, however, that a 
stoved coating was to a degree unaffected by oil. In consequence, 
a portable radiant unit was designed with the lamps adjustable in 
any direction, and thus they are now able to stove-finish their presses 
and machine tools ‘‘in situ,’’ and to obtain an oil-resistant coating. 

To compare the merits of gas and electric radiant plants, in the 
author’s opinion the advantage must lie with the gas-fired type, 
which has higher energy densities than in the case of the lamp-type 
unit, uses a cheaper fuel, generally speaking, than electricity, and is 
more flexible from the point of view of control. A well-designed 
air-circulated unit, however, for the majority of applications 
possesses advantages over either type of radiant unit. It is completely 
flexible inside its designed temperature range, can be controlled 
below the spoiling temperature of the work being treated whilst 
still, giving good heating-up rates, is more efficient thermally, and 
can_handle an infinite variety of work without adjustment. Also, 
generally speaking, the floor space occupied for an equivalent output 
will be no greater than for a radiant-type unit. 

It may well be that when more development work has been 
carried out on the radiant-type unit, then many of the disadvantages 
outlined will disappear and a wider use of this system can be made. 

Interesting developments may be expected in the near future in 
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the use of a composite plant, embodying a radiant section for quick 
heating with a following forced convection system to complete the 
process. 

Finally, the writer wishes to put on record his indebtedness to 
Messrs. Peters, junr., and Parkes, of Messrs. Docker Bros., Birming- 
ham, for their assistance in making tests; to Mr. H. Silman of 
Messrs. J. Lucas, Birmingham, and Mr. F. L. Atkins, of Birmingham 
Gas Department, for permission to quote from their publications; 
to Mr. W. Detrichs, of the Gas, Light and Coke Co., for photo- 
graphs and information in respect of gas-fired radiant units; and to 
Messrs. B.T.H. Ltd., for photographs of electric units. He also 
wishes to express his thanks to his colleagues for their encourage- 
ment, criticism and assistance. 
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Bcoun: sir, you are the designer. When your designs are put into 
production lots of decisions will have to be made. But some of them will have 
been made already — by you. Can production processes be simplified or 
lowered in cost by die-casting for instance? When and how and to what degree? 
If die-casting is used for this or that what effect will it have on the design? Will 


it simplify or complicate it? Will it weaken or strengthen it? When these and 


such questions are before you we'd like you to 
remember us. We should certainly be very glad B D ¢ 
if you called on us for information or opinion. 


BRITISH DIE CASTING AND ENGINEERING COMPANY LIMITED, 
PEMBROKE WORKS, PEMBROKE ROAD, LONDON, N.10. TELE.: TUDOR 2594/5/6. 
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It feems hardly poffible that 
fuch tools as thif were ufed for fcrewing in 
fcrews by the thoufand. Nevertheleff they 
were. Fo filly! Thank goodneff we know 
that for repetition affembly the fenfible 
way is to ufe fmall power tools and fo fave 
time, fatigue and |.f.d. Thofe 

poor perfons ofa paft era never an 
knew of Defoutter Tools. How | 

fad! Areyou not forry forthem ? | 
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(Pleafe do not fend meffages to fay that our ufe 
of f°s if miftaken. We don’t give a faufage.) 
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AIR COMPRESSORS 





We have standard types for all capacities 


and pressures and can supply the most 


efficient and reliable machine for any duty. 


REAVELL & CO. LTD. - IPSWICH 


Telegrams: “Reavell, Ipswich.” Telephone Nos. 2124-5-6 
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LARBIDE TOOLS 


WITH THESE TWO FIRST CLASS MACHINES 


WICKMAN GRINDING & LAPPING MACHINE ==> 

This machine is equipped with two face type " 
grinding or lapping wheels for roughing and 
finishing work. Both wheels are diamond 
impregnated and work tables swivel to give 
15 deg. positive and 10 deg. negative rake. 












= WICKMAN TOOL GRINDING MACHINE 


The left-hand wheel of this machine is for 
re-forming broken tips and for rough grinding. 
The face wheel is for grinding left and 
right-hand tools. Tool rests are provided 
with protractor settings for finish grinding. 








LONDON BRISTOL BIRMINGHAM MANCHESTER LEEDS GLASGOW NEWCASTLE 
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ANNOUNCING NEW 


REDUCED PRICES for 


RATCHET 
SPANNERS 


Prov. Patent No. 4746/44 





Improved methods of manufacture now enable us to produce 
“Leytool” Ratchet Spanners at prices little above those paid 
for ordinary good quality spanners —yet with the ‘‘Leytool” 
Ratchet Spanners your operators can work with greater 
ease and speed, especially when dealinggwith nuts and 
bolts in places difficult of access. 


Consider the savings you can effect, at negligible cost, 
by changing to “Leytool” Ratchet Spanners now. ; 





Write for illustrated 
pamphlet showing the 
fullrange of standard 
Sizes and prices. 





LEYTOOLS 
are 
QUALITY 
TOOLS 








The British Council of 
industrial Design 

has chosen **Leytool” 
Precision Hand-Tools 
for display at the 
“Britain Can Make 
It” Exhibition. 










A.1D. Approved 793672/38 








‘ Manufactured by : As supplied to all 

Para tron suis Service Government 
anners are made 

of carbon chrome op at ataneaaes 


steel, hardened a & e OL. . 
sea, hardened, i Cy LOMALO Pe NGsTOOL CL” 
Telegrams: *Leytoot, Leystone” COAL VACA MOTO WAT 





Phone: Leytonstone 5022-3 
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The Barber-Colman Type “‘S”’ 
_ Automatic Hobbing Machine 
represents the latest develop- 
ment in high-speed, continuous 
hobbing of gears and pinions 
for precision instruments, such 
as clocks, watches; cameras, 
meters, etc., which require 
smooth, accurate gearing. It 
handles work up to 1 in. dia. by 
sin. face. in any machinable 
material. The machine is entirely automatic and is positively con- 
trolled by adjustable cams. The machining cycle consists of loading 
and clamping; rapid approach to the hob; feed; quick return; ejection 


it being only necessary to keep the magazine filled with blanks. 


FOR DETAILS WRITE TO 


BARBER & COLMAN LTD., MARSLAND ROAD, BROOKLANDS, MANCHESTER 


Telephone; SALE 2277 (3 lines). Telegrams; ‘“‘ BARCOL” SALE 


BARBER-(O 











and repeat. After set-up the operator can work several machines, ' 
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TREVITHICK'S LOCOMOTIVE 








FOSTER TRANSFORMERS « SWITCHGEAR utp 


INCORPORATING FOSTER ENGINEERING COMPANY) SOUTH WIMBLEDON, LONDON, SW.!9 


Associated Companies: Lancashire Dynamo & Crypto Ltd. Crypto Ltd. Crypton Equipment Ltd. 
XxiB 
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Sole Agents. - 


BURTON GRIFFITHS & CO. LTO. —— BIRMINGHAM. 
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A Finishing Touch 


A finishing touch may well make all the 
difference between sparkling beauty and prosaic 
dullness, between utility and uselessness, 
between long life and premature decay. 
Pressure die castings in Mazak Zinc Alloy need 
no finishing touch in many of their applications. 
For in a wide range of circumstances where 
beauty of finish is of no importance, the 
qualities inherent in Mazak confer both 
utility and prolonged resistance to the forces 
of decay. But when a finishing touch is essential 
to provide beauty in appearance, or to resist 
severe attacks by corrosion, Mazak lends 
itself readily to the application of an-appro- 
priate surface coating. Paint, enamel, lacquer, 
chromium plate, plastic and Cronak finishes— 


IMPERIAL SMELTING 


CORPORATION 
Zinc Zinc Alloys 
95 GRESHAM STREET 


all these and many more can be successfully 
applied to Mazak. That is one more reason 
why pressure die castings in Mazak will 
figure so prominently in every walk of life 
as austerity gives way to amplitude. 


MAZAK ALLOY 


FOR PRESSURE DIE CASTING 


K.M. ALLOY 


FOR FORMING AND SLANKING DIES 


LIMITED 
Zinc Pigments 
LONDON - EC2 
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PRESS TOOLS 
JIhS 
FIXTURES 
GAUGES - 


RODUCTS LTD. 


HEDMAN TOOLS & 


/ sectston Ongineess 


a 


PROGRESS WAY~+ CROYDON FACTORY ESTATE - CROYDON 


TELEPHONE CROYDON 6032—8 ° TELEGRAMS: REDTOOLS, CROYDON 
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INA JIFFY... 


Nuts . . . bolts, lag screws .. . there is no fas’er or czsier method of applying or 
removing them, than using @ Power Vane (Impact Tyre) Wrenches. They are 
available for every type of work, from automobile assembly to shipbuilding . . . for 
bolt sizes up to 1?’. 

The powerful rotary motors and gearless, springless drive ensure ample power 
for every application . . . lightness, lack of vibration and ease ci handling contribute 
to increased production with reduced operator fatigue. 
fend details of your requirements and arrangements will gladly be made to 
Cer onstrate the efficiency of @ Wrenches (or indeed of any of tte wide range of © 
Fneumatic Tools) under ycur own working conditions. 








AIR COMPRESSORS - PNEUMATIC TOOLS - ELECTRIC TOOLS : DIESEL ENGINES - VACUUM PUMPS 
CONTRACTORS’ EQUIPMENT . RCCK DRILLS - DIAMOND DRILLS - OIL WELL TOOLS 
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REED-PRENTICE 
PLASTIC INJECTION MOULDING MACHINES 


Fully hydraulic in operation and entirely self-contained. Equipped with four electrically- 
operated timing clocks, which can be set to give fully automatic operation up to a two- 
minute cycle. When necessary, single cycle or manual operation is available. Centralised 
control panel. 


Heating cylinder scientifically designed with zoning of temperature obtained through Dual 
Pyrometer control, ensuring efficient plasticizing of material. Automatic pressure lubrica- 
tion to link mechanism and cie-plate bearings on each stroke of machine. Sliding type safety 
doors with hydraulic and electric interlock, mounted on needle roller bearings for easy 
operation. Improved toggle mechanism. providing high locking pressure on die plates. 


Hydraulically operated by self-contained motor-driven, 2-stage rotary oil pump with base 
of machine forming oil reservoir. Machines of British and American manufacture can be 
supplied subject to Board of Trade Licences. 


8, 16 and 22 oz. capacities available. Catalogue sent on request 
MAKERS : 


T. H. & J. DANIELS LTD., STROUD 


Sole Agents for Plastics Machinery in Great Britain, India, France and Italy 


ALFRED HERBERT LTD., COVENTRY 
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This illustration is to attract your attention. Our re- 
lationship with customers is of a much happier turn of mind 
than the ‘ connection’ shown above. Nevertheless a close 
bond between ourselves and our customers does exist. An 
attachment, not of iron or steel, but of sincere friendship. . . 
mutual understanding which has grown and multiplied until 
we have ‘ personal connections’ all over the world. 








Gilmans supply every type of Flexible Shaft machine 
for Tube and Surface Scaling Work, Grinding, Polishing, 
Sanding, Wire Brushing, Drilling, and Rotary Milling 
or Filing. 


LMANS 











AGENTS’ TELEPHONES 
LONDON 
Abbey 2104 
NEWCASTLE CARDIFF 
(Newcascle 24800 Llanishen 669 










Gl 






























Merwe nays |F. GILMAN (8B.S.T.) LTD a 
(4 lines). 

ee, |PIONEERS IN INDUSTRIAL| cr ux: 

weno "| FLEXIPLE DRIVE EQUIPMENT) sm ose 





I95.HIGH STREET. SMETHWICK 41. STAFFS 
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This exclusive Donovan clesign bas 
proved itself on many of the most 


important power and lighting cir- 
cuits in this country and abroad 
Great strength coupled 
to long life and dura- 


@) bility ‘under the most THE DONOVAN ELECTRICAL COL"? BIRMINGHAM, 9 
— ” ELECTRICAL ENGINEERS AND STOCKHOLDERS. 
Puone-STEcHroro 2277 (PB.X.) Grants -DONOVAN. BianwinGuam 











INTERCHANGEABLE 
STEEL TYPE 





PRYOR 


MARKING DEVICES 
EDWARD PRYOR & SON LTD BROOM ST EFFIELD' L] 


Member of Gauge & Toolmakers Association. 
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COMPLETE THREADING EQUIPMENT 


COVENTRY AND LAND'S DIEHEADS AND DIES 
LANDIS COLLAPSIBLE TAPS 
HERBERT GROUND THREAD TAPS 
HERBERT GROUND THREAD-ROLLING DIES 
LANDIS THREADING MACHINES 


LARGE STOCKS PROMPT DELIVER ES 
EFFICIENT SERVICE 


ALFRED HERBERT LTD - COVENTRY 
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ts possible to turn ahair on a , 


PULTRA MICRO-LATHE 


The ability to perform 
such a delicate operation 
is evidence of the 
efficiency and versatility 
of Pultra Lathes and their 
equipment. 

They are ideal for all small 
work calling for maximum 
accuracy. 

Write for Catalogue CA4 


MANCHESTER 


PULTRA LTD 


24 GRAVEL LANE, SALFORD 3. ff 7 pf courtey at 
MANCHESTER. Phone. BLA.9/8/ ‘ 


Gears of all kinds 


Spurs, Spirals, 
Helicals, 
Bevels, Worms, 


MOTOR GEAR & ENGINEERING CL’ | 


SSEX WORKS * CHADWELL HEATH 


Telephone Sever Kings 3456/7/8/9 
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ARCH Rs SLEEVES «SOCKETS 


| peciaical Oe 


ARCHER SUPER QUALITY Sleeves and Sockets are hardened all 
over; ground internally and externally, and are of exceptionally 
high quality. They have a long life of accuracy and concentricity. 


THESE SUPER SLEEVES being hardened, 
prevents bruises and burrs from rough 
shop usage, and thereby protects machine 
spindle bores from damage. The extra 
cost of these hardened high-grade Sleevés 
and Sockets is very soon paid for by the 
savings effected. 


ARCHER STANDARD QUALITY Siceves 
and Sockets meet the demand for a high 
class sleeve at a moderate cost. Both the 
internal and external taper are guaranteed 
to standard Morse gauges. The tangs and 
slots are correct in dimensions and 
centralised, thereby avoiding tang binding 
and broken tangs. 


THESE STANDARD Siceves and Sockets 
are toughened by oil-heat treatment, and 
stand up to shop usage much better than 
the cheaper soft sleeves. 




















ye) "ARCHER’ TOOL WORKS, @%Ze4 
MILLHOUSES: SHEFFIELD,s 
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DOCKYARDS : RAILWAYS 


4 CONTRACTORS 
4 FOUNDRIES 
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